Key indicators: single-crystal X-ray study; T = 292 K; mean (C-C) = 0.002 Å; R factor = 0.018; wR factor = 0.059; data-to-parameter ratio = 18.3.
The title compound, (C 10 
Related literature
For bond distances and angles in the cyclam molecule, see: Melson (1979) .
Experimental
Crystal data (C 10 independent and constrained refinement Á max = 0.14 e Å
À3
Á min = À0.10 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis CCD (Oxford Diffraction, 2005 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2005) ; data reduction: CrysAlis RED; program(s) used to solve structure: SIR2002 (Burla et al., 2003) ; program(s) used to refine structure: JANA2006 (Petříček et al., 2006) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: JANA2006 and publCIF (Westrip, 2010 C-C, C-N bond distances and angles in the range usually found for the cyclam molecule (Melson, 1979) . The tetraprotonated macrocycle adopts an endodentate quadrangular (3,4,3,4)-A conformation which is the most stable among the four possible conformations, the exo orientation of the four nitrogen atoms gives rise to the maximal charge separation.
The free water molecule participates also in a cyclic system of hydrogen bonds between water (O1) molecule coordinated to manganese and chloride anions (Cl3 and Cl4). The six-membered cycle is formed by hydrogen bonds between O1-H1o···O2-H2o···Cl4···H2o-O2···H1o-O1-H1p···Cl3···H1p-O1 (Fig. 4) .
Experimental
To an acidic solution of cyclam (1 mmol) was added MnCl 2 .4H 2 O (1 mmol) in 10 ml of distilled water. The mixture was then stirred at room temperature for 3 h after which it was left to evaporate in air. After three weeks, crystals appeared, which were filtered off and washed with 90% ethanol solution.
Refinement
All hydrogen atoms were discernible in difference Fourier maps and could be refined to reasonable geometry. Despite of it the hydrogen atoms bonded to carbon and nitrogen atoms were constrained to ideal positions. The O-H distances were restrained to 0.82 Å with sigma 0.01. The isotropic temperature parameters of hydrogen atoms were calculated as 1.2*U eq of the parent atom.)
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Special details
Experimental. CrysAlis RED, Oxford Diffraction Ltd., Analytical numeric absorption correction using a multifaceted crystal model based on expressions derived by R.C. Clark & J.S. Reid.
Refinement. The refinement was carried out against all reflections. The conventional R-factor is always based on F. The goodness of fit as well as the weighted R-factor are based on F and F 2 for refinement carried out on F and F 2 , respectively. The threshold expression is used only for calculating R-factors etc. and it is not relevant to the choice of reflections for refinement.
All the H atoms were discrenible in difference Fourier maps and could be refined to reasonable geometry. Despite of it the H atoms bonded to catbon and nitrogen atoms were constrained to ideal positions. The O-H distances were restrained to 0.82 Å with σ 0.01.
The isotropic temperature parameters of hydrogen atoms were calculated as 1.2*U eq of the parent atom.
The program used for refinement, Jana2006, uses the weighting scheme based on the experimental expectations, see _refine_ls_weighting_details, 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

